Collisional energy transfer of highly vibrationally excited molecules plays an important role in many chemical processes. For chemical reactions, energy needed to overcome the reaction barrier is accumulated from collisions. On the other hand, energetic products dissipate the extra energy into the surrounding molecules in order to stabilize. Although the energy transfer of highly vibrationally excited molecules has been studied for many decades, collisional energy transfer probability distribution functions of highly vibrationally excited molecules and the existence of supercollisions remain as the outstanding questions in the field of intermolecular energy transfer. In this lecture, the historical background about the studies of energy transfer of highly vibrationally excited molecules will be reviewed. Then we will demonstrate the recent experimental results from a new experimental approach, i.e., crossed molecular beam/time-of-flight mass spectrometry/time-sliced velocity map ion imaging. Future direction of the research in the molecular energy transfer will be discussed.
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